Background: Peer teaching to college students can be an effective method for improving knowledge and attitudes toward healthy eating. MyPlate and SuperTracker tools are valuable resources for healthy meal planning. However, awareness and knowledge of these tools are necessary to effect change. Objective: To evaluate university students' knowledge and attitudes about the USDA's MyPlate icon and SuperTracker tools before and after peer teaching by a nutrition major. Design: Cross-sectional online pre and post-survey administered to participants before and after peer teaching. Participants/Setting: 264 mixed majors enrolled in First Year Experience (FYE) classes at a large university were peer taught by upper class undergraduate nutrition majors on a relevant nutrition topic in 20-minute presentations that featured MyPlate and SuperTracker tools. Statistical analyses performed: Descriptive statistics (frequencies, percentages) were used for categorical variables and parametric tests (independent paired t-test) were used for continuous variables. P < .05 was considered statistically significant. Results: The majority of participants were female (68.2%), freshmen (53.8%), white (83%), and non-nutrition majors (96.2%). Both males and females indicated favorable views towards the MyPlate icon post-presentation. From pre to post presentation, responses related to knowledge about portions (p < .001) and reminders to eat healthfully increased significantly (p < .001). After the presentation, 92.4% of students agreed that SuperTracker tools are useful for college students, and 88.6% thought they could benefit from using them. A confidential online survey was completed by the peer nutrition educators after their teaching experience. All who responded (14/16) indicated that their presentation skills improved as a result of the experience. Conclusion: Peer teaching is an effective way to promote healthy eating behaviors in college students, improve presentation skills of the peer educators, and can easily be incorporated into FYE classes across college campuses.
Introduction
As students enter college, they are faced with many challenges including those that influence their health (Kelly, Mazzeo, & Bean, 2013; Li et al., 2012; Matthews, Doerr, & Dworatzek, 2016) . Among those challenges are the possibilities of adopting poor eating habits (Vadeboncoeur, Townsend, & Foster, 2015; Lua, & Wan Putri Elena, 2012) and gaining weight (Vadeboncoeur, Townsend, & Foster, 2015) . Weight gain during adolescence is strongly associated with overweight and obesity in adulthood (Ogden et al., 2015) . Obesity is a risk factor for hypertension, heart disease, diabetes, stroke, and cancer (Jensen et al., 2014) .
With over 60% of freshman gaining an average of 3 pounds in their first 6 weeks to eight months of school (Vadeboncoeur, Townsend, & Foster, 2015) and more than one-third (36.5%) of U.S. adults classified as obese (Ogden et al., 2015) , effective nutrition interventions are needed (Jensen et al., 2014) . Some factors that may contribute to weight gain during college include stress, consumption of alcohol, poor nutritional habits, physical activity decline (Vadeboncoeur, Townsend, & Foster, 2015; Lua & Wan Putri Elena, 2012) , and inadequate nutritional knowledge and positive attitudes (Dissen et al., 2011) . Studies have indicated that college students consume less than the recommended servings of vegetables and fruits per day (Li et al., 2012; Yahia et al., 2016; Thompson et al., 2015) and consume excess intake of sodium, saturated fat, and high-calorie beverages (Slining & Popkin, 2013) .
In a recent study by D'Souza et al., students living on a college campus had statistically significant higher BMIs than those living off-campus which the authors alluded to the buffet-style dining hall (D'Souza et al., 2015) . Based on the outcomes of this study, the authors concluded that the students needed interventions to help them make healthier decisions with regard to food intake. As a result, the college started a new core-curriculum in which all freshmen students are required to take a First Year Experience (FYE) course, that includes different health topics (D'Souza et al., 2015) . Although this is a strong first step toward fighting this epidemic, the effectiveness of nutrition interventions to help college students improve dietary behaviors is limited (Kelly, Mazzeo, & Bean, 2013; Lua & Wan Putri Elena, 2012) .
Nutrition interventions such as nutrition education classes, one-on-one nutrition education sessions, online education, point-of-purchase (POP) interven- (Kelly, Mazzeo, & Bean, 2013; Lua, & Wan Putri Elena, 2012) . Some of the interventions showed promise. Recommendations from these findings include: development of engaging and practical nutrition education tools, nutrition education for first-year university students (Lua & Wan Putri Elena, 2012) , and inclusion of self-regulation strategies and activities to promote self-efficacy in promoting dietary behavior change (Kelly, Mazzeo, & Bean, 2013) .
A strong sense of self-efficacy, one's belief in one's ability to succeed, is vital for personal success (Bandura, 1998) . Personal self-efficacy is a construct of Social Cognitive Theory (SCT); interventions that are based on SCT have a strong effect on changing dietary habits (Peterson et al., 2010) . Modeling the behavior of others, according to SCT, increases knowledge while developing the skills and strategies needed to manage the environment (Bandura, 1998) . Peer education is a way for students to model healthy habits and can be an effective method for improving self-efficacy, perceptions, and attitudes toward healthy eating (Nickols-Richardson, Nelson, & Corbin, 2014) and physical activity (Topp et al., 2014) . It provides a more student-centered environment and enhances learning for both educators and students (Gucciardi, Mach, & Mo, 2016) . Peer educators reduce anxiety and increase participation in the classroom while increasing their mastery of the subject (Gucciardi, Mach, & Mo, 2016) . It is important that peer educators are properly trained (Cooke et al., 2015; Khan et al., 2009 ) as high self-efficacy in peer educators leads to students with higher self-efficacy (Cooke et al., 2015) . Nutrition students who are peer educators should receive guidance and support from their instructors while gaining experience teaching (Cooke et al., 2015) .
Since its induction in 2011, MyPlate has been the USDA's vehicle for Americans to eat healthy and was introduced along with the 2010 Dietary Guidelines for Americans (DGA) (US Department of Agriculture, 2017). Many Americans are familiar with the MyPlate icon but limited research has been conducted to evaluate its effectiveness in behavior change (Guthrie, Mancino, & Lin, 2015 To better understand how college students view the MyPlate icon and its website, an online survey asking questions about MyPlate and its website was developed and distributed to college students on a large university campus (n = 564) (Baker, 2013) . Students were either enrolled in an introductory nutrition course, were nutrition majors, or part of the general student population (n = 564). Results showed that over half of those surveyed agreed that the icon was appealing but 64.6% disagreed or were not sure that the icon inspired them to view the website (Baker, 2013) . Those who did explore the site had more positive opinions about MyPlate (Baker, 2013) .
In 2016, the ChooseMyPlate website received a facelift with a new modernized design and updated messages to reflect the 2015 DGA (Herring et al., 2016) .
New features include: an interactive MyPlate on the homepage website, organization by audience; social media sharing; and clearer access to online tools such as SuperTracker (Herring et al., 2016) . SuperTracker is an interactive food, physical activity, and weight tracking tool that helps Americans put the DGA into practice (Herring et al., 2016) . This redesign may encourage college students to use the tools if they are made aware of the website and its multiple functions.
Increased awareness of MyPlate and its website appears to be a possible determinant in behavior change (Coker et al., 2016) . With increases in weight, poor nutritional habits, and lack of nutrition knowledge and awareness, college students may benefit from an effective nutrition intervention that includes
MyPlate education and peer teaching to improve self-efficacy. In 2013, focus groups of undergraduate students (n = 27) who took a nutrition course (non-nutrition majors) at the same university campus (Baker, 2013) , provided feedback on effective teaching methods of MyPlate (Baker, 2014) . This helped establish ideas for delivering a program that would appeal to undergraduate students; these ideas culminated in creation of a one credit course "MyPlate Ambassadors" for junior and senior nutrition majors which focused on building majors' skills in creating and delivering nutrition presentations appealing to a college audience (Baker, 2016) . The course featured a collaborative style with the instructor serving as coach to students who learned about MyPlate and SuperTracker resources and then developed and delivered four engaging presentations to fellow students. After obtaining Institutional Review Board approval, a pre and post study were conducted on one of the presentations and the results of this pilot study informed the design of this current study (Baker, 2016) .
The investigators wanted to further explore the effects of peer teaching to a larger group with varied majors and present one topic that was delivered consistently through adequate training and practice. Therefore, the purpose of this study was to evaluate university students' knowledge and attitudes about the USDA's MyPlate icon and SuperTracker tools before and after peer teaching. 
Methods
This study consists of PNEs training students who were in First Year Experience (FYE) courses as participants. Surveys were conducted before and after training to participants and post-training to PNEs.
Peer Nutrition Educator Recruitment and Training
The "MyPlate Ambassador" one credit class was taught a second time in the fall of 2016 and nutrition majors were selected for enrollment after completing an application and interview. Sixteen students were selected (5 juniors/11 seniors)
as Peer Nutrition Educators (PNEs). The first three classes consisted of a thorough review of the MyPlate, SuperTracker, and online tools/resources available on the ChooseMyPlate.gov site. All students completed the MyPlate Ambassador
Training available on the ChooseMyPlate website. Students also received instruction on principles for creating an engaging presentation. Next, students collaborated together with the instructor coaching in creating a 20-minute presentation designed with college students' needs in mind. They chose to focus on portion control as they believed this was an important but misunderstood topic The 20-minute presentation and pre-and post-surveys in this study were designed to appeal to the college students in the FYE classes with anticipation of reaching a large number of students from different majors.
Participants
As of the fall of 2016, 17,669 undergraduates were enrolled in the University of Delaware in Newark, DE. Of those, 4454 or 25.2% were freshmen (University of Delaware, 2017). FYE Programs are offered to students to help adjust to college life with learning and exploration (University of Delaware, 2017). All students take the FYE classes regardless of major or college. An email was sent out to the FYE instructors offering the presentation along with a sign-up sheet with dates and times. A total of nine classes were taught by the eight pairs of PNEs with class size ranging from 20 to 50 students. The PNEs taught the class in pairs and also had fellow PNEs observe and give feedback to help ensure consistency in the delivery and to enrich the learning experience.
Participant Surveys
The pre-and post-surveys were modified based on the pilot study and adapted to an online version as Google forms. Each of the surveys was assigned a unique link for online access. Paper surveys identical to the online surveys were readily available for anyone who could not access the online version. Pilot testing was conducted for ease of use and content of the online survey by 2 instructors and the 16 PNEs. Both online and paper survey versions described the research study and stated that participants must be at least 18 years of age and completion of the survey implied consent to participate.
Survey content included questions about MyPlate familiarity and opinion, skills and knowledge related to portion sizes, SuperTracker familiarity and opinion, and presenter skills (post-survey only).Survey questions were on a 5-point
Likert scale, open-ended, or "check all that apply" format.
Prior to beginning the presentation, a pair of PNEs provided each class member with a unique code and the link to the pre-survey. The unique 4-digit code was entered on the first line of the survey and was used for both pre-and post-surveys in order to match the students' responses; no other identifiers were used. Each survey was designed to take less than 5 minutes to complete. The online survey would automatically terminate if a student responded that he/she was less than 18 years of age. Once the pre-surveys were completed, the 20-minute PowerPoint lesson was co-taught by the PNEs after which the post-survey link was provided. The post-survey concluded the lesson. 
PNEs Survey

Statistical Analysis
Analyses were conducted using IBM SPSS Statistics Grad Pack (version 24.0, 2016) (IBM SPSS Statistics Grad Pack, 2016). Descriptive Statistics (frequencies, percentages), were used for categorical variables and parametric test (independent paired t-test) were used for continuous variables. P < .05 was considered statistically significant.
Results
Initially, 366 pre-surveys and 275 post-surveys were completed. Surveys were excluded if less than 18 years of age (n = 4), missing pre-surveys (n = 5) or post-surveys (n = 67) or unassigned codes (n = 26). The total matching pre/post surveys was 264.
The demographics/characteristics of the participants are shown in Table 1 .
The majority of the students were female (68.2%, n = 180), freshmen (53.8%, n = 142), white (83%, n = 219), and non-nutrition majors (96.2%, n = 254).
Out of the 264 survey participants, 52 (19.7%) answered "no" when asked if (Table 2) . After the presentation, the post-survey responses (n = 264) agreed with the pre-survey responses with a majority also choosing "shows what foods to eat" when asked the same question. When answering what they liked least about the icon, "boring" and "basic" were the two most common negative opinions in both surveys. However, the most frequent response in both surveys was "There is nothing I dislike about it" in reference to the icon. In the post-survey, 65.5% of the respondents reported that their opinion of MyPlate "positively changed" after hearing the presentation (Table 2) .
Using a 5-point Likert scale, participants were asked whether they "agree" or "disagree" with the MyPlate icon "reminding them to eat healthfully" (1 = strongly disagree, 5 = strongly agree). A paired samples t-test was used to compare opinions before and after the presentation (n = 212). Results showed a significant increase in scores from pre (M = 3.21, SD = .895) to post-survey (M = 3.87, SD = .912, t (211) = −11.44, p < .001) as shown in Table 3 . In the pre-survey, the mean score of 3.21 indicated mostly neutral opinion as opposed to the post-survey mean of 3.87 which showed a trend toward agreement or strong agreement of reminding them to eat healthfully.
In Table 4 In the pre-survey, only 41 out of 264 participants (15.5%) had ever heard of the USDA's SuperTracker tool. Of those 41 participants, 24 (58.5%) had ever used SuperTracker (Table 5) . After the presentation, 264 (92.4%) participants "agreed" or "strongly agreed" that SuperTracker tools are useful for college students and 234 (88.6%) participants thought they could benefit from using them (Table 6 ).
PNE Survey
When asked if their presentation skills improved, 100% of the PNEs responded "yes" (n = 14). When asked if they liked the style where the student is the leader and the instructor is the coach, 100% liked it and provided reasons why. In write-in responses about what they liked best about the class, most said they gained experience. Some of the representative comments were, "I feel more Post-Survey n = 264 p-value I know the difference between a "portion" and a "serving size" 3.11 (SD 1.25) confident now when presenting" and "This class style also gave us more independence and problem-solving skills." Suggestions for ways to recruit more participants were given as well as topics for future classes. The most frequent topic recommended for future classes to be taught by the PNEs was "Making healthier food selections in the dining hall".
Discussion
The results of this survey support peer teaching in the university setting. The online survey format was very effective in a college classroom where students had laptops and cellphones to access the survey easily. The target audience, the FYE students, were mostly freshmen and in need of academic and life skills (Schrader & Brown, 2008) . FYE programs on college campuses are designed to help students succeed personally, academically, and socially (University of Delaware, 2017) . At the university where this study took place, the FYE classes offer many different topics throughout the course.
The peer teaching by well-trained undergraduate nutrition majors to mixed majors in the FYE classes resulted in positive outcomes for both the participants and the PNEs. These results are congruent with other studies using peer education to improve overall wellness (Thompson et al., 2015; Topp et al., 2014; Khan et al., 2009) .
One example of peer education improving overall wellness was demonstrated in a study by Thompson et al, where dietetic interns teamed up with a registered dietitian to give tours at a local grocery store with the goal of improving fruit and vegetable intake in undergraduate college students (Thompson et al., 2015) .
After proper training, the interns gave interactive tours to college students who were enrolled in a general nutrition education class; the tour focused solely on fruits and vegetables. In the post-tour surveys, the majority of the participants (69%) indicated that they would definitely eat more fruits and vegetables, and 50% of the students tasted a new fruit or vegetable during the tour. The interns also benefitted from improving their oral communication skills and gaining experience in retail dietetics (Thompson et al., 2015) . With adequate training and monitoring, peer education can be a successful method for improved health behavior and attitudes (Thompson et al., 2015; Topp et al., 2014; Khan et al., 2009) .
Although most of the participants in this study were already familiar with the MyPlate icon (80%), they had a more favorable opinion of MyPlate after hearing the presentation. They also agreed that MyPlate reminded them to eat healthfully with a mean of 3.87 out of 5 (agree to strongly agree). Knowledge gained was significant from pre to post presentation as evidenced by the portion questions.
It is surprising that only 15.5% of this group had ever heard of SuperTracker which was launched in 2011 and as of 2015 had over 5.5 million users (US Department of Agriculture, 2015) . After seeing the tool's multiple features during the lesson, students responded strongly that they felt it was useful (92.4%) and believed they could benefit from using it (88.6%). Due to the design and duration of the study, actual behavior change could not be assessed. However, the intervention increased the PNEs' self-efficacy through improvements in their self-confidence and presentation skills as indicated in the PNE survey.
The major strengths of this study include the effective use of trained peer educators, anonymity of the participants, good representation of the campus population, adequate sample size, and consistency in delivery of nutrition content. The limitations of this study are its short duration of the PNE presentation, limited number of presentations due to competing interests in the FYE classes, lack of diversity in race/ethnicities, and possible influence of those who already had an interest in nutrition affecting the results. However, this peer education model demonstrates effectiveness for its intent to improve knowledge and attitudes of MyPlate and SuperTracker and can be expanded upon to include more nutrition topics of interest to the population, other ethnicities/races, a follow-up component to assess behavior change, and technology that is appealing to the participants.
Conclusion
Increasing self-efficacy in the college population to promote dietary behavior change requires interventions that involve trained peer educators, provide relatable nutrition education, reach FYE students, and use creative strategies. This study captured most of these areas. In conclusion, peer teaching by nutrition majors that included demonstration of MyPlate and SuperTracker tools resulted in increased knowledge and attitudes in college students enrolled in FYE classes on a large university campus and increased self-efficacy in the PNEs. Peer teaching is an effective way to promote healthy eating behaviors in college students and can easily be incorporated into FYE classes across college campuses.
Research Snapshot
Research question/purpose: The purpose of this study was to evaluate university students' knowledge and attitudes about the USDA's MyPlate icon and SuperTracker tools before and after peer teaching by a nutrition major. 
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